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+3 15 .1 stablizer











$+$ , – $+$ $F_{1}$ –







$N(5B)=5_{+}^{1+6}$ : 4$J2^{\cdot}2N(7A)=$ ( $7$ : 3 $\mathrm{x}$ He) :2
$N(7B)=7_{+}1+4:(3\cross ss_{7})$
A 24 even unimodular




$C_{24}$ (squared length) 2 $\{\alpha_{i} : i=1, \ldots, 24\}$
$\sum_{C\in^{c}24}\mathbb{Z}\frac{\alpha_{C}}{2}+\mathbb{Z}(\frac{\alpha_{\Omega}}{4}-\alpha 1)+\sum_{\neq ij}\mathbb{Z}(\alpha i+\alpha j)$
$\alpha_{C}=\Sigma_{iC}\in i\alpha,$ $\Omega=\{1, \ldots, 24\}$
$2^{46}3^{2}05^{9}7611213317.19.23.29.31.41.47.59.71$
808, 017, 424, 794, 512, 875, 886, 459, 904, 961, 710, 757, 005, 754, 368, 000, 000, 000
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$b$ $2A$-involutions $ab$ 6
20
1A, $2A,$ $2B,$ $3A,$ $3C,$ $4A,$ $4B,$ $5A,$ $6A$ 9
$E_{8}$






(2) 2-local( 2 )
(3)
3 3
$G$ $V$ $G$ $V\otimes V$
$V$
$\phi:$ $V\otimes Varrow$ $V$
$v\cross u$ $arrow\phi(v\otimes u)$
$V$ $\cross$ -
$\forall g\in G$ , $g(u)\cross_{\mathit{9}}(v)=g(u\cross v)$
$G$ $(V,$ $\cross)$ .
Simon Norton
” ”
$V$ 196883 $V\otimes V$
$V$
Math Review CD
1978 Cameron Goethals, Seidel
Griess Cameron,
Goethals, Seidel Association scheme
3 3 85 $(V\otimes V\otimes V, 1)\neq 0$









$2\mathrm{B}$-involution $\theta$ $C(\theta)$ $2^{1+24}.1$
$C(\theta)$ $Q$ $2^{25}$ extraspecial 2-
$C(\theta)/Q$ .1
.1 $-$ .0 $<\pm 1>$
196884 $B$ - $C(\theta)$
$C(\theta)$ $B$
extraspecial 2-
$Q$ ’ $2^{1+2n}$ extraspecial 2- $Z(Q)=<c>$
2 $\overline{Q}=Q/Z(Q)$ elementary abelian 2-group $\overline{a},$ $\overline{b}\in\overline{Q}$
$[a, b]=c^{<\overline{a},\overline{b}>}$ $Z_{2}$- $\overline{Q}$ $Q$
$2^{2\mathrm{n}}$- – 1 $2^{n}$ p-
$Q$
– $Z(Q)$ Kernel $\overline{Q}$
$<\overline{a},\overline{a}>=0$ Q $=\overline{E}\otimes\overline{F}$ isotropic $\overline{E}$ P
$E^{*}$ $F^{*}$ $F^{*}$
elementary abelian $T$ $Q$
212
. $F^{*}=z(Q)\cross F$ $\{e(x):x\in F\}$ $y\in F$ $e(x)y=e(xy)$
$u\in E^{*}$ $e(x)u=\phi x(u)e(x)$ .
22
$\{\phi_{x}|x\in F\}$ $Z(Q)$ $E^{*}$ – $\phi_{1}$
$\phi_{x}(u)=\phi_{1}(x-1ux)$
A even unimodular lattice $\Lambda/2\Lambda$ Z/2Z-
2 A/2A
$0arrow \mathbb{Z}/2\mathbb{Z}arrow\overline{\Lambda/2\Lambda}arrow\Lambda/2\Lambdaarrow 0$
$\overline{\Lambda/2\Lambda}$ extra special 2- –
$q:\Lambdaarrow Q$
$C(\theta)$ $Z(Q)$ $\rho_{S}\otimes R$
$R$ .0
2.1 $C(\theta)$-module $B$





$U$ 2 $U=S^{2}(H)_{\text{ }}$ 3 $W$ $W=H\otimes T$
$T$ $Q$ 212 2 $V$
$Z(Q)$ $C_{2}$ $Q$ .1 $=C(\theta)/Q$
.2 $V$ $C_{2}$ –
$dimV=|\Lambda_{2}|/2=98,280$ $\{x_{i}|i\in\Omega\}$ $H$




$V$ $v(\overline{a}),$ $\sim a\in\tilde{\Lambda}_{2}$ 98, 280










$U\cross U_{|U}$ Jordan $\text{ }$
ab$.cd=(a, b)(C, d)d^{*}$
$U\oplus V$
$U\cross V_{|U}$ ab $\mathrm{x}v(^{\sim}C)=\langle a, C\rangle\langle b, c\rangle v(^{\sim}c)$




$W\cross W_{|V}$ $e(x)\otimes x_{i}\mathrm{x}e(y)\otimes xj=$
$W\mathrm{x}W_{1}w$
$\sum_{0}x_{a}=xy[c1\delta_{i}j+c_{2}(a, xi)(a, x_{j})]\phi_{a}(x)v(^{\sim}a)$
$W\cross W_{1}V$ $x$ $=xy$ $xy=\underline{q(a+}2\Lambda+\Lambda_{4}$ ) $Z(Q)$ \tilde a $\in\Lambda_{2}$
$q:\Lambda/2\Lambdaarrow Q$ $\Lambda/2\Lambda$ extraspecial 2- –
$d^{*}$ ( $H$ )
$d^{*}= \sum_{\mathrm{e}:}e^{2}i$
$H$ $d^{*}$ $d^{*}$ $U$ $U_{0}$
$U=S^{2}(H)$ $U$







$v(\overline{a+b})0$ $ifif$ $< \frac{\overline{a}}{a’},$frac b}{b}>=-<>=0,2^{\pm 1}$
$\overline{a}^{2}$ if $ab=1$
$v(a) \sim\cross(h\otimes t)=\frac{1}{8}(h-2<\overline{a}, h>\overline{a})\otimes at$








$(aa, bb)\geq$ ( $ab$ , ab)
\oplus 1
$V_{3}$








$e^{2}= \frac{1}{32}(\alpha_{1}+\alpha_{2})(-1)21-\frac{1}{8}v(\alpha 1+\alpha 2)-\frac{1}{8}v(-\alpha_{1}-\alpha_{2})$
$e^{1},$ $e^{2}$ $\langle$ ’, $e^{i} \rangle=\frac{1}{16}$





1 – $<e>$ $([\mathrm{M}1|)$
2 $e,$ $f$
2 $e,$ $f$ idempotents









$w_{e}^{2}$ $w^{2}$ $<e>\oplus<e>^{1}$ –
$\frac{1}{16}=\langle f, f\rangle=r^{2}\frac{1}{16}+\langle w, w\rangle$
$\langle w, w\rangle=\frac{1}{16}(1-r^{2})$ $<e>\perp$ $e$ $0,$ $\frac{1}{4},$ $\frac{1}{32}$
$\langle e, (r-r^{2})w\rangle=\langle e, w^{2}\rangle e\langle=e, w^{2}\rangle=\langle we, w\rangle\leq\frac{1}{4}\langle w, w\rangle=\frac{1}{64}(1-\Gamma^{2})$
$3r^{2}-4r+1\geq 0\text{ }$ $r\geq 1$ $r \leq\frac{1}{3}$ $r>1$ ( $\langle w, w\rangle\geq 0$
$r\leq$ A $\langle e, f\rangle\leq\frac{1}{48}$ $\langle e-f, e-f\rangle\geq\ovalbox{\tt\small REJECT}$
$B$
48
$L( \frac{1}{2},0)$ $T= \otimes_{i=1}^{48}L(\frac{1}{2},0)$ $V$
26
$T$ $L( \frac{1}{2},0)$- 48 T-











$V_{2}$ $e,$ $f$ squared length
$\frac{1}{16}$ $\langle e, f\rangle$
Norton inequlity





$\langle 1, x^{2}\rangle^{2}\leq\langle 1,1\rangle\langle_{X}2,2x\rangle$
$\langle_{X,X}\rangle^{2}\leq 3\langle x^{22}, x\rangle$
$F(x)\geq 1/3$
27
1 $a$ $F$ stationary( )
$a^{3}\in \mathrm{R}a$









$C(2A)=N(2A)=2$ A $F_{2}$ : $1+1+4371+96255+96256$
$N(3A)=3$ A $F_{24}$ : $1+1+8671+57477+1566+129168$
$C(5b)=7\mathit{2}+(3\cross 8064)+(2\cross 7560)+(125\cross 315)+(125’\cross 315)+(125^{J\prime}\cross 315’)+(125\prime\prime\prime\cross 315’)$
$5_{+}^{1+6}$ 72
7560 8064 $5^{6}$ .2HJ- 125 $125’,125\prime\prime,125^{m}$
$C$ (5B)-
315 $315’$ $5_{+}^{1+6}$
$3\cross 8064+2\cross 7560=39312=$ 196560/5 196560
4 (short element)












$M$ $M[t,$ $t^{-1}|\oplus \mathbb{C}c$
$\overline{M}=[a\otimes t^{m}, b\otimes t^{n}]=\delta_{m+n,0}m<a,$ $b>c$
$\overline{M}$ $\{v_{i}\otimes t^{m}, c:m\in Z, i=1, \ldots, n\}$
$a\in M$ $a\otimes t^{m}\in\overline{M}$ $a(m)$










$a(n)$ : $n>0$ $M(r)$ $M[t|$
$V=\mathrm{C}\oplus M[t]\oplus S^{2}(M[t])\oplus S^{3}(M[t])\oplus\ldots$
. $V$ $0$ $-$ $M(0)$ $V$ $u$
$Y(u, Z)= \sum u_{n}z^{-}n-1$
$u_{n}\in End(V)$ .




$Y(a, z)= \sum_{\in iz}a(i)z-i-1$
$a(-n)u$
$Y(a(-n)u, z)=( \frac{1}{(n-1)!})\{((\frac{d}{dz})n-1Y(a, z))^{+}Y(u, z)+Y(u, z)((\frac{d}{dz})^{n}-1Y(a, z))-\}$
$\mathrm{w}=\sum_{1i=}vi(-1)v_{i}(-1)1$
$\mathrm{w}$







$\}$ $a_{ij}=0,1$ $\{(i,i):i,i=1, \ldots, n\}$ $R$
$w_{R}= \sum_{(i,j)\in R}vi(-1)v_{j}$
2 $\{R_{i}\}$ association scheme Bose-
Mesner $\Sigma$ CR\mapsto $<w_{R_{i}}>$ .1
association scheme Bose-Mesner
( )
$G$ Asscociation scheme $G$ $M$
$M$ $-1$ G
$S(M)$ $S(M)^{\pm G}$ $S(M)_{2}^{\pm G}$
$e^{i}$




association scheme $w_{R_{i}}.=\Sigma p_{i}^{j}e_{j}$
Asso-
ciation Scheme Association
Scheme Bose Mesner )
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